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Description 

This invention relates to articles, more especially but not exclusively electric cables, in which f luorocarbon 
compositions are used and in which markings are applied to a surface of such a composition. 

Polymers that are completely fluorlnated, or nearly so, such as polytetraf luoro ethylene (PTFE), f luorinated 
ethylene-propylene copolymer (FEP) and the polymer sold under the trade mark 'DuPonf as DuPont PFA are 
valued for high temperature rating, chemical inertness and good electrical properties; but their inert surfaces 
do not easily accept durable markings with inks or paints and laser printers tend to be ineffectual; in some cases 
the laser beam may pass through the polymer without absorption, and in others material may be ablated from 
the surface without any visible mark resulting; certain lasers working in the ultra-violet region do produce 
marks, but they are pale grey and not clearly visible. 

We have discovered that certain f luorocarbon polymer compositions (not wholly new per se, see for ex- 
ample EP-A-01 99991) accept clearly visible laser printed markings without significant detriment to temperature 
rating or to physical or electrical properties. 

The invention provides an article, especially an electric cable, having markings upon a surface thereof, 
wherein the surface is made of a composition comprising 0.5-1 5% (by weight of total polymer) of a conjugated 
aromatic polymer dispersed as light-scattering particles in a matrix of a substantially fully f luorinated polymer 
and the markings are formed by laser printing. 

Preferably the content of the aromatic polymer In the composition is in the range 1-10% and more especially 
1-5%; contents above 10% may lead to reduced toughness, besides being more expensive, while contents be- 
low about 1% may have less than ideal contrast However, the precise content is not at all critical to the ap- 
pearance of the markings, within the range defined. 

Pigments may be present (In conventional amounts) but a good white is easfly achieved without any pig- 
ments whatsoever and the use of white pigment by itself appears to have no advantages. Other minor additives 
can be used, if required. 

Suitable conjugated aromatic polymers currently available include polyketones, polyetherketones (espe- 
cially the one sold by Imperial Chemical Industries pic as PEEK®), pofysulphones, polyethersulphones, poiy- 
imides, poJyphenylene sulphides, pdyethertmides and certain liquid crystal polymers. 

Infra-red, visible and ultra-violet lasers are all expected to give good results. 

Examples 

A series of screened 2-core aircraft cables were jacketed with the compositions shown in Table 1 below. 
In each case the ingredients were dried and tumble-mixed before supply to the hopper of a conventional ther- 
moplastic-fluorocarbon extruder. The cables were marked using a YAG laser operating at 1 064 nm with a beam 
power of about 5 W; in all cases clearly visible black markings were produced. 
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TABLE 1 



Ingredient Example: 
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Plain clear PEP 
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White pigmented PEP 
commercial masterbatch 
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Red pigmented PEP 

commercial masterbatch 
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Plain clear PEEK 
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White pigmented PEEK 
commercial masterbatch 




1 










Red pigmented PEEK 

commercial masterbatch 
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Remarks 


A 
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C 



A barely distinguishable in appearance from Examples 

2 & 3, perhaps even whiter 
B darker than Example 4, but still clearly legible 
C dark pink, legible but not as easily. 



A series of wires were similarly coated with the compositions detailed in Tables 2 and 3. These were marked 
using a single pulse of radiation from a 248mm krypton fluoride excimer U.V. laser. In ait cases markings clearly 
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legible under a hand lens were obtained. 
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TABLE 2 



Ingredient Example : 
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Plain clear FEP 
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Polyether sulphone 
















(ZCI grade 4800P) 
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TABLE 3 



Ingredient Example : 
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Plain clear PEP 
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Polysulphone 
















(Amoco P1700) 
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(GE Plastics Ultem) 
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Liquid Crystal Polymer 
















(ICI Vict rex SRP) 










0.3 


0.5 


0.7 


Colour 






Ui 






















0 






E 






P 


Remarks 




G 










G 



0 slightly translucent, but still clearly legible. 
E Slightly paler mark than Example 16. 
F Slightly paler mark than Example 19. 

G These samples tended to split or crack: a lower content 
of the aromatic polymer is recommended. 
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Claims 

1. An article, especially an electric cable, having markings upon a surface thereof wherein the surface is 
made of a polymer composition comprising 0.5-1 5% (by weight of total polymer) of a conjugated aromatic 
polymer dispersed as light-scattering particles in a matrix of a substantially fully fluorinated polymer and 
the markings are formed by laser printing. 

2. An article as claimed in Claim 1 in which the said polymer composition is white but contains no pigment 

3. An article as claimed in claim 1 or claim 2 in which the content of the said aromatic polymer in the com- 
position ia 1-10%. 

4. An article as claimed in claim 1 or claim 2 in which the content of the said aromatic polymer in the com- 
position is 1-5%. 

PatentanaprQche 

1. Artikel. insbesondere elektrisches Kabel mlt Markierungen auf ihrer Oberflfiche, wobel die Oberflfiche 
aus einer Polymerzusammensetzung hergestellt ist, die 0,5 bis 15 % (bezogen auf das Gewicht des Ge- 
samtpolymers) einea konjugierten aromatischen Polymers aufweiat, das als Hchtstreuende Teilchen in e^ 
ner Matrix eines im wesentlichen voHstSndig fluorierten Polymers dispeigiert ist, und wobei die Markie- 
rungen durch Laserdruck gebildet sind. 

Z ArtBcel nach Anspruch 1 , wobei die Polymerzusammensetiung weifi ist, Jedoch kein Pigment enthfllt 

3. ArtBcel nach Anspruch 1 Oder 2, wobei der Ante! des aromatischen Polymers in der Zusammensetzung 
von1 bis 10%betrdgt 

4. ArtBcel nach Anspruch 1 oder 2, wobei der Anteil des aromatischen Polymers in der Zusammensetzung 
von 1 bis 5 % betrflgt 



Ravendlcatlons 

1. Article, en particulier cANe flectrique, prAsentant des marques sur sa surface, dont la surface est cons- 
titute d'une composition de potymftre renfermant 0,5 4 1 5 % (en poida par rapport au polymfcre total) d'un 
pdymfcre aromatique conjugu*, diapers*, sous forme de particules diffusant la lumifcre, dans una matrice 
form*e par un potymtre pratiquement complfctement f luort, et pour lequel lea marques sont fbrnrrtes par 
impression au laser. 

2. Article selon la revendicatlon 1 , pour lequel ladite composition de polymAre est blanche, mais ne contient 
pas de piquant 

3. Article salon la revendicatlon 1 ou 2, pour lequel la teneur en (edit polymtre aromatique de la composition 
estde1*10%. 

4 Article selon la revendicatlon 1 ou 2. pour lequel la teneur en ledit pdyrrrtre aromatique de la composition 
est de 1*5%. 



